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FIG. 1 

(PRIOR ART) 
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PLACE A SUBSTRATE IN DEPOSITION 
CHAMBER 



OBTAIN PRESSURE AND 
TEMPERATURE 



/-204 



PRETREAT THE SUBSTRATE WITH 
N 2 0 (OPTIONAL) 



r 2 



DEPOSIT OXIDE FILM ON SUBSTRATE 
BY FLOWING A SILICON SOURCE 
GAS INTO DEPOSITION CHAMBER 
MAINTAINING TOTAL PRESSURE AT 
50-350 TORR 



^-208 



POSTTREAT THE SUBSTRATE WITH 
N 2 0 (OPTIONAL) 



^210 



PURGE DEPOSITION CHAMBER WITH 
N 2 AND CLEAR DEPOSITION 
CHAMBER 

f END J 



FIG. 2 



FROM FIG. 2 



ANNEAL THE SUBSTRATE HAVING 
SILICON OXIDE FILM DEPOSITED 
USING A THERMAL ANNEALING 
PROCESS 

1 r3 Q4 

MAINTAIN TEMPERATUE FOR THE 
ANNEALING PROCESS AT 800°C- 
1200°C FOR 15 SEC.-120 SEC. USING 
N 2 0, 0 2 , N 2 , AR, OR OZONE 



f END j 



FIG. 3 
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SILICON SOURCE GAS 

-SILANE 
-DISILANE 

-HALOGENATED SILANES 



CARRIER GAS 

,g., -NITROGEN (N 2 ) 
-ARGON (AR) 
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SILICON-GAS IN CARRIER 



-708 



OXIDIZE SOURCE GAS 

-NITROUS OXIDE N 2 0 
-OZONE 

-TETRAETHOXYS I LAN E 
(TEOS) 



REACTANT GASES 
f~ 1:200 T0 1:3000 ~\ 

SILICON SOURCE TO NITROUS 
V_ OXIDE J 



712 



DECOMPOSE ON A SUBSTRATE 
e.g., -SILICON WAFER 



zi 



SILICON OXIDE FILM ON 
A SUBSTRATE 



FIG. 7 



SILICON SOURCE GAS 

-SILANE 
-DISILANE 

-HALOGENATED SILANES 



CARRIER GAS 



-NITROGEN (N 2 ) 
-ARGON (AR) 
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NITROGEN PARTICLE SOURCE GAS 

}.g, -Ammonia (NH 3 ) 
-Hydrazine (N 2 H 4 ) 



_C1 



SILICON-GAS IN CARRIER 



NITROUS OXIDE SOURCE GAS 

g., -NITROUS OXIDE (N 2 0) 
-OZONE 

-TETRAETHOXYSILANE 
(TEOS) 



REACTANT GASES 
1:200 TO 1:3000 
SILICON SOURCE TO NITROUS OXIDE 



(sii 



DECOMPOSE ON A SUBSTRATE 
.g., -SILICON WAFER 



SILICON OXIDE FILM ON 
A SUBSTRATE 



FIG. 8 
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FIG. 1 0P 
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FIG. 10 Cr 
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FIG. 101 





Pressure (Torr) 




Flow ratio NH 3 :SiH 4 





60A 

Silicon oxide film 


70A 

Silicon oxide film 


150 A 
Silicon oxide film 


1000A 

Silicon oxide film 


■ • Pretreatment 










Time 


1 0 seconds 


10 seconds 




10 seconds 


Temperature 


750 °C 


800 °C 


1( 7CK) C °C^ S 


800 °C 


Pressure 


200 Torr 


200 Torr 


200 Torr 


200 Torr 


N 2 0 into chamber 


500 seem 


1200 seem 


1500 seem 


4000 sccm 


S1H4 divert line 


1 seem 


2 seem 


1 sccm 


20 sccm 


S1H4 into chamber 


0 seem 


0 seem 


0 sccm 


0 sccm 


N 2 into chamber 
(carrier for SHU) 


5000 seem 


10000 seem 


juuu sccm 


10000 sccm 


N 2 into bottom 
chamber 


4000 seem 


8000 seem 


4000 sccm 


r— 

8000 sccm 












' Deposition 










Time 


40 seconds ! 44 seconds 


53.2 seconds 


75 seconds 


Temperature 


750 °C | 800 °C 




750 °C 


Pressure 


Of! A Trvrr 

zuu lorr 


200 Torr 


Of) A Tnrr 

zwu 1 orr 


200 Torr 


N 2 0 into chamber 


500 seem 


1200 seem 


1500 sccm 


4000 sccm 


S1H4 divert line 


Osccm 


0 seem 


2 sccm 


0 sccm 


S1H4 into chamber 


1 seem 


2 seem 




20 sccm 


N 2 into chamber 
(carrier for SiH 4 ) 


5000 seem 


10000 seem 


cnnn CCm 

5000 sccm 


10000 sccm 


N 2 into bottom 
chamber 


4000 seem 


8000 seem 


4000 sccm 


8000 sccm 












Posttreatment 












10 seconds 


10 seconds 


10 seconds 


10 seconds 


Temperature 


750 °C 


800 °C 





750 °C 


Pressure 


200 Torr 


200 Torr 


200 Torr 


200 Torr 


N 2 0 into chamber 


500 seem 


1200 seem 


1500 sccm 


4000 sccm 


SiH, divert line 


0 seem 


2 seem 


0 sccm 


0 sccm 


S1H4 into chamber 


0 seem 


0 seem 




0 sccm 


N 2 into chamber 
(carrier for SfflU) 


5000 seem 


10000 seem 


5000 sccm 


10000 sccm 


N 2 into bottom 
chamber 


4000 seem 


8000 seem 


4000 sccm 


8000 sccm 


\\ :■■)'■. 










■ Purge 










Time 


10 seconds 


10 seconds 


10 seconds 


10 seconds 


N 2 into chamber 
(carrier for S1H4) 


5000 seem 


10000 seem 


5000 sccm 


10000 sccm 


N 2 into bottom 
chamber 


4000 seem 


8000 seem 


4000 sccm 


8000 sccm 



TABLE 1: PARAMETERS FOR MAKING SILICON OXIDE FILMS 



